INTRODUCTION {#S0001}
============

Post-partum haemorrhage (PPH) is the single largest cause of maternal death worldwide, being a particular burden for developing countries.^[@CIT0001],\ [@CIT0002],\ [@CIT0003]^ In Africa, about 33.9% of maternal deaths are due to PPH.^[@CIT0003]^ In the Democratic Republic of the Congo (DRC) the prevalence of PPH is unknown, but it is estimated that PPH accounts for about 16% of maternal mortalities.^[@CIT0003]^ In the Vanga Health Zone, one of the 515 health zones in the DRC, the maternal mortality rate has been calculated to 152/100 000 live births in 2006 and 2007; the prevalence of PPH is unknown.^[@CIT0004],\ [@CIT0005]^

The most common definition of immediate PPH is blood loss of 500 mL or more in the first 24 hours following childbirth; severe PPH is defined as blood loss of 1000 mL or more.^[@CIT0006]^ This definition is difficult to apply because some women, especially those who are anaemic, can develop hemodynamic disturbance with lower blood loss. In addition, an accurate estimation of the amount of blood loss during labour is difficult because in many rural settings only a visual assessment by the midwife is possible.

Every year, 14 million women experience PPH, and at least 128 000 of these women bleed to death.^[@CIT0007]^ Uterine atony causes 60% of PPH.^[@CIT0008]^ Two--thirds of PPH cases occur in women with no known risk factors.^[@CIT0009]^

PPH can be prevented with AMTSL,^[@CIT0010]^ which is the administration of a uterotonic within the first minute of birth, controlled cord traction and uterine massage.^[@CIT0011]^ Oxytocin is the drug of choice considering its effectiveness, cost, side effects profile, interval for therapeutic effect and storage.^[@CIT0012]^ A large WHO multicentre randomised controlled trial (RCT) found that oxytocin, in hospital settings, is the drug of choice.^[@CIT0013]^

Four large-scale, randomised controlled trials that had compared active and expectant management of the third stage of labour found that AMTSL resulted in up to a 70% decrease in PPH and a decrease in the duration of the third stage.^[@CIT0014],\ [@CIT0015],\ [@CIT0016],\ [@CIT0017]^ The 2003 Cochrane Review found that AMTSL was associated with an approximate 60% reduction in the occurrence of PPH and severe PPH, a decreased need for blood transfusion, a decreased post--partum anaemia (Hgb \< 9 g/dl), and an approximate 80% reduction in the use of therapeutic drugs.^[@CIT0018]^

Based on the available evidence, the International Federation of Obstetricians and Gynecologists, and the International Confederation of Midwives, have agreed that the AMTSL should be offered to all women.^[@CIT0011]^ Thadeus and Nangalia, in a study of the barriers to treatment of PPH, found that efforts to reduce the incidence of PPH as a major cause of maternal death must progress on two fronts: on the supply side, to ensure the provision of skilled care, and on the demand side, to ensure that women and their families accept the view that bleeding after birth is dangerous and that skilled care is preferable to traditional care.^[@CIT0019]^

PPH is not listed as one of the indicators in the national system of health information in the DRC, which reflects that its importance is not recognised. After the conference on PPH in Entebbe, Uganda,^[@CIT0020]^ the Vanga Health Zone, with the use of oxytocin as uterotonic, was the first in the DRC to implement AMTSL to prevent PPH in its health centres at the first trimester of 2007. The implementation of AMTSL leads to a system of monitoring PPH in Vanga Health Zone. A study was designed in order to describe the practice of AMTSL and to calculate the incidence of PPH in the setting.

ETHICAL CONSIDERATIONS {#S0002}
======================

The Health Ministry of the DRC has adopted the practice of AMTSL in 2008, and revised its directives for reproductive health. The study was conducted with the permission of the Vanga Health Zone authorities.

METHOD {#S0003}
======

Study design {#S20004}
------------

The study was an intervention study with a post-test-only design among registered maternity centres of the Vanga Health Zone, in the Province of Bandundu, DRC. ^[@CIT0021]^

Study setting {#S20005}
-------------

The Vanga Health Zone is one of the 515 health zones in the Democratic Republic of the Congo. It is situated in the Province of Bandundu in the District of Kwilu. It covers an area of 2600 squared kilometres, with a population of about 222 612 habitants. Vanga is rural in its entire area with agriculture being the main source of revenue. The population is poor and many families are not able to pay hospital bills, even for a normal delivery. It is estimated that the average daily income is about \$0.50.

The Vanga Health Zone has a general hospital and 48 peripheral health maternity wards. The furthermost health maternity ward of the Vanga Health Zone is about 90 kilometres from the hospital. Seven maternity wards have installed systems that provide electricity but only one of them (in the general hospital) seems to be reliable. The other systems were not functioning at the time of study. Routes of communication are in a disastrous state. The health centres are managed by nurses and deliveries are supervised by trained midwives.

The Vanga Health Zone has an average institutional delivery rate of about 77% and the maternal mortality has been calculated to 152/100 000 births in 2006 and 2007.^[@CIT0004],\ [@CIT0005]^

Study population {#S20006}
----------------

All pregnant women who attended the Vanga Health Zone maternity wards represented the study population. Approximately 6339 pregnant women took part.

Data collection {#S20007}
---------------

A one-week training session on PPH was organised for all midwives working in the 48 health maternity wards.

A data collection sheet, with all the information necessary to assess the variables of the study, was designed and copies were sent to all maternity wards to be filled out monthly by the midwives. Once the sheets were completed they were sent to the Central Office of the Vanga Health Zone so that the data could be entered into a computer. To enhance the validity of the information, a supervised data--quality audit was performed during the study period. The duration of the study was one year, from 01 April 2007 to 30 March 2008.

Each month, 40 sheets were received from the health centres and hospital maternities.^[@CIT0005]^

Variables {#S20008}
---------

Number of institutional deliveries.Number of institutional deliveries with AMTSL.Number of cases PPH.Number of cases of maternal death.

Analysis {#S20009}
--------

Data gathered from the health maternity wards were entered in the computer. Frequencies have been calculated for key variables of interest.

Bias {#S20010}
----

Biases present in this study can be identified as: ^[@CIT0022]^ Observer bias, due to the fact that the definition of PPH is largely subjective. The training of midwives could be a way of minimising this bias.Selection bias, due to the fact that not all women were delivering in health maternity wards. The researchers supposed that the Vanga Health Zone had a high institutional delivery rate and that the segment of the pregnant women attending the health maternity wards could therefore be regarded as being a representative example of the characteristics of the wider population of interest.

RESULTS {#S0011}
=======

The study took place from 01 April 2007 to 30 March 2008. During this period, 576 data collection sheets were received during the study period from the 48 health maternities. Of these, 531 data collection sheets came from health centres, representing a proportion of 92%. [Table 1](#T0001){ref-type="table"} summarises the information gathered from the data collection sheets.

###### 

Distribution of deliveries in Vanga Health zone

  Setting             Quantity   Outcome               
  ------------------- ---------- --------- ----- ----- ---
  Vanga health Zone   6339       5562      366   364   2

Institutional deliveries {#S20012}
------------------------

With a total population of 222 612 inhabitants, it was estimated that 8 904 deliveries were expected during the study period in the Vanga Health Zone. There were 6339 deliveries registered in the 48 maternities, representing an institutional delivery rate of 71%. Of these deliveries, 293 were caesarean sections, constituting 4.66% of institutional deliveries.

Active management of third stage of labour {#S20013}
------------------------------------------

AMTSL was practiced in 5562 of the deliveries, representing a proportion of 88% of the total 6339 deliveries that took place in the maternities.

Post-partum haemorrhage {#S20014}
-----------------------

Three hundred and sixty-six cases of PPH were reported from the maternities, constituting a proportion of 5.77% of all the deliveries. Three hundred and sixty-four cases of PPH were resolved after treatment; two cases resulted in death. Six cases of PPH were referred by the health centres to the general hospital, representing a proportion of 1.6%.

Maternal death {#S20015}
--------------

Three maternal deaths were reported during the study period in the Vanga Health Zone, two of which were due to PPH. One of the six cases of PPH that was referred by health centres to the general hospital subsequently died of severe anaemia. Compared with the two previous years, in which 10 cases of maternal deaths were reported annually, the results noted a decrease of 70% in maternal deaths.

DISCUSSION {#S0016}
==========

The Vanga Health Zone is one of the older pilot health zones of the DRC, where the participation of the population in sustaining health structures is one of the best in the country. It has a high institutional delivery rate of 71% compared with national average of 42%. This institutional delivery rate is similar to what was found in a study in a rural district of Zimbabwe (75%) but higher compared to that found in rural Nigeria (51%).^[@CIT0023],\ [@CIT0024]^ In Vanga, the caesarean section rate was 4.66%, while it was estimated to 6.3% in the previous cited study in Zimbabwe and 9.1% in a study in Ghana, Nigeria.^[@CIT0023],\ [@CIT0025]^ Indications for the caesarean sections have not been assessed in our study. Misoprostol has been recommended for use in settings where the necessary supplies are not available to give an injection of oxytocin.^[@CIT0026]^ In our context, even if the majority of health centres have no electricity, it is assumed that oxytocin can be administered without major problems.

Many health centres, ranging from 5.5% -- 8.52% quarterly, ran out of oxytocin during the survey,^[@CIT0027]^ so that the drug coverage of AMTSL was 88% of institutional deliveries. Extending the coverage of AMTSL in Vanga health zone could be achieved through better supply of oxytocin to health centres.

The identification of PPH by means of visual recognition of abnormally-excessive bleeding after birth is largely dependent upon the experience of practitioners. Therefore, the results of the study could have been influenced, and even compromised, by the under- or over-reporting by practitioners. Prendiville, Elbourne and McDonald found that clinical estimates of blood loss are generally thought to be underestimated by 35% -- 50%.^[@CIT0018]^ In clinical trials of oxytocin in AMTSL, the occurrence of PPH has been fewer than in this study,^[@CIT0013],\ [@CIT0028]^ highlighting the gap that exists between research and reality.

Three maternal deaths were reported during the study. One may note that the pregnant women were surveyed only when attending the maternity for delivery and not during the pregnancy, which represented a limitation in assessing the maternal mortality rate. Nevertheless, a dramatic decrease of maternal deaths was noted.
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